The aim of the investigations was to assess the influence of supplementation of cow rations with zinc, copper and manganese given in the form of bioplexes during the perinatal period. Colostrum ąuality and immunoglobulin level in calf serum were evaluated. Total protein and its fractions in colostrum from the first milk as well as in calves' blood serum from the 2 M and 35* day of life were determined. Additionally, the total immunoglobulin index in week 3-4 of life (Ng M ) was calculated. All calves were well supplied with colostral lactoimmunoglobulin. The highest level of y-globulin (12.5 g/L) was found in group 111 and resulted from the higher level of this fraction in colostrum (93.6 g/L). The value of IIg M -0.54 found in 111 group confirms that the newborn calves are well protected by colostrum.
INTRODUCTION
Colostrum is the first feed in a calfs life and provides it nutrients and biologically active substances. The most important of these are immunoglobulins, which confer immunity on calves during the postnatal period (Bush and Staley, 1980; Rea et al., 1996) . The later efficiency of the humoral and cellular immune systems of calves depends on the amount and ąuality of colostrum taken by calves at the appropriate time (Abel Francisco and Quigley, 1993; Aldridge et al., 1998) . Data from experiments conducted by Ziemiński et al. (2002) and Strusińska et al. (2004) indicated that the use of zinc, copper and manganese chelates in cow nutrition could have a positive effect on colostrum ąuality.
EFFECT OF BIOPLEXES ON COLOSTRUM OUALITY AND Ig LEVEL
The aim of this experimerit was to assess the effect of adding bioplexes of zinc, copper and manganese to the diets of dry cows on colostrum ąuality and immunoglobulin level in blood serum of calves.
MATERIAŁ AND METHODS
The experiment was performed during the perinatal period on 30 dairy cows of Black-and-White breed with 70-90% HF. The average body weight of cows was 650 kg and average milk yield in the last lactation, about 9500 kg. The cows' rations contained silages from maize, barley and sugar beet, brewers' grains, meadow hay (11 kg of DM) and concentrate mixture (2 kg DM). The feeding groups were diversified with respect to the chemical forms of Zn, Cu, and Mn, which were applied as minerał mixtures, given at a dose of 200 g/day/head. The control group (Group I) received a minerał mixture containing Zn, Cu and Mn as sulphates. In group (II) 20% and in group (III), 30% of daily reąuirements for tracę elements was covered by bioplexes. After calving, colostrum and blood samples from the jugular vein of calves were taken. Total protein and its fractions (by paper electrophoresis) were determined in colostrum (using the Benedict reagent) and blood serum (biuret method). Additionally, for calves in week 3-4 of life the total immunoglobulin index was estimated (IIgt 3 ) (Nikołajczuk et al., 1994) 
DISCUSSION
The level of colostral immunoglobulins in the 48 th h of life in calves from group III, 12.5 g/L, could be accepted as satisfactory, although Nikołajczuk et al. (1994) noted that this index should amount to at least 13.5 g/L. In the opinion of Holloway et al. (2002) and Quigley et al. (2002) , the level of Ig in blood serum of calves could be a measure of colostrum ąuality. The immunoglobulin level in the blood serum of calves from groups I and II on day 23 of life (Table 1) points to their own early immunoglobulin production. This indicates that the passive immunity obtained by them was insufficient (Aldridge et al., 1998) . The colostrum from groups I and II (Table 2 ) was recognized as less valuable, however,the minimal level 40 g/L of y-globulin, theoretically sufficient for the adeąuate supply of calves with Ig, was achieved. The obtained data are similar to the results of Abel Francisco and Quigley (1993) 
